Angle-resolved inverse-photoemission spectra from Ag(100) have been measured. The results are compared with the predictions of bulk band-structure theory and a free-electron model. The latter gives good agreement for the structure with a final state near the Fermi energy. Band theory is needed for the structure 17 eV above the Fermi energy. This structure is very nondispersive, indicating the existence of a very flat band throughout the ΓXUL plane.
INTRODUCTION
In the past ten years, inverse photoemission has been shown to be a good tool for investigating the unoccupied electronic states in a manner complementary to photoemission, which provides information about the occupied electronic states. However, inverse photoemission has much lower overall resolution than photoemission.
It is an interesting problem to examine high-energy electronic states with inverse photoemission.
Lifetime broadening by the imaginary part of the self-energy is very large ( -2 eV around 17 eV above the Fermi energy for the s-p conduction bands of the noble metals') so that the information obtainable about the higher states is limited. In this paper we report angle-resolved inverse photoemission spectra from Ag(100) measured up to 30 eV above the by Auger-electron spectroscopy, using the LEED optics as a retarding-field analyzer. The base pressure in the chamber was at most 2 X 10 ' Torr during the measurements.
In Fig. 1 we show a set of spectra from Ag (100) This e6'ect also leads to an emphasis on the transition labeled (200,000) in Fig. 2(a) . Although the free-electron m. odel shows some possible inverse photoemission transitions around 17 eV, their dipole matrix elements should be small, as described above. A Qat band at this energy is not present in the free-electron model. It results from the crystal potential and a more realistic calculation is needed to describe the structure around 17 eV.
We used the linearized augmented-plane-wave (LAPW) method with a relativistic self-consistent potential" to calculate the bands up to 30 eV above the Fermi energy. Two energy windows were used to cover this large energy range. Instrumental broadening e6'ects were included by ending all k-conserving transitions within a window of +0.3 eV around 9.7 eV. Because the calculation is based on the ground state, but the measurements involve the excited states, the neglected self energy may be an important factor in comparing experiment with theory. The self-energy gives a lifetime broadening as large as 2 eV around 17 eV above the Fermi energy, at least in the free-electron-like bands. Although it is di%cult to assign one-to-one band pairs to this peak because other bands are involved and the self-energy is very large, the ex- is from a firstprinciples band structure. Matrix elements were not used. Dots on both plots are the experimental results. S1 is a surface-derived feature.
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